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The animals on the cover, as 
raw materials for both wool and 
meat, are the center of a contro-
versy right now. It seems that 
the best wool and the best lamb 
carcass aren't produced by the 
same ewe. For details, see Tom 
Rackham's report on the lamb 
grading situation (page 20). 
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chat with the editors 
The author of the article beginning on 
the opposite page says that our farm 
economy has two major problems: (1 ) con-
tinuing overpro.duction -- a long-run 
problem and (2) the surplus stocks now 
on hand -- a short-run problem. He adds, 
of course, that one is part and parcel 
of the other. But he says that both 
need to be solved -- and perhaps attacked 
in diff·erent ways -- if re·sources in ag-
riculture are to earn. returns on a par 
with thos:e in other industries. 
Though we' ve a ll hoped fo.r some "magi c 
formula" to overcome· these things, the 
autho.r says such a formula just doe1sn't 
exist -- tha t w·e '11 simply have to face 
facts as they a re and attack them in an 
equally realistic manner. First and 
foremost, he says, if we're going to re-
duce the size of the stocks, we'll have 
to stop adding to them. Then he out-
lines some of the possible ways of going 
about this and shows why the approach to 
the surplus problem may need to be dif-
ferent from the approach to the longer-
run overproduction problem. 
He doesn't ask that we agree that the 
ideas and methods suggested are the 
final forms of the answers or even ac-
ceptable to a ll of us. But the facts 
and ideas presented provide some food 
for thought. 
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Another Look 
at 
the 
farm 
Problem 
Treating symptoms may relieve the pain but not effect a cure - unless the 
basic causes are recognized, understood and treated also. Here's a straight· 
forwa rd look at the two major farm problems we have today and at some possi· 
bilities for doi'ng something in the near future to overcome or solve them. 
by Earl 0. Heady 
OUR FARM economy has two 
major problems: ( 1) con-
tinuing overproduction - a long-
run problem and ( 2) the surplus 
stocks now on hand-a short-run 
problem. The surplus stocks, of 
course, are an outgrowth of the 
continuing overproduction. But 
both will have to1 be solved- and 
perhaps attacked in different 
ways-if resources in agriculture 
are to earn returns on a par with 
those in other industries. 
The essence of the overproduc-
tion problem is that, with the 
present and prospective produc-
tive capacity of its resources, ag-
riculture now has more resources 
than are needed to produce food 
for the nation . These resources 
are continuing to produce more 
food than the market will absorb 
EARL 0 . HEADY is distinguished pro-
fessor of agricultural economics and 
executive director of the Center for 
Agricultural Adjustment at Iowa State. 
at prices g1vmg satisfactory in-
comes to farm families. 
The standard in measuring 
these incomes is the return to la-
bor and capital used. Over the 
last 10 years, the average return 
to labor and capital in agric.qlture 
consistently has been.- lower ~ than 
the average return to the same 
amount of resources used in other 
industries. And this situation is 
likely to continue for some time 
unless some major changes can be 
made in the structure of American 
agriculture. 
Surplus Production 
This long-run problem stems 
partly from general economic 
growth. As a nation grows eco-
nomically- particularly a wealthy 
nation in which consumers gener-
ally have good incomes- the pos-
sibilities for agricultural expan-
sion aren't nearly as great as for 
many nonfarm industries . The 
reason lies in the way consumers 
(who are relatively well fed and 
well off) spend their growing in-
comes. 
Studies show that for each 1-
percent rise in income, consumers 
may spend more than 1 percent-
sometimes as much as 2 percent-
on many items such as health, 
recreation, education, transporta-
tion, housing and home furnish-
ings. As incomes continue to 
grow, consumers "invite" (by 
their spending) the use of more 
resources in these industries. Be-
cause consumers want these 
things so much, they handsomely 
reward the resources used in these 
industries. 
The effect on agriculture is dif-
ferent when food is plentiful. 
When consumers' incomes in-
crease by 1 percent, they increase 
their spending for food by much 
less than this. And most of this 
increased spending doesn't go for 
more food in total. It goes most-
ly for improved diets and food 
services, including freezing, pack-
aging, additional processing, res-
taurant services, etc., rather than 
for more pounds of food per per-
son. Some shift in the quality of 
products eaten takes place, but it 
mostly replaces other products or 
other qualities. 
The main opportunity for agri-
culture to expand has been with 
and at the rate of population 
growth. Certain other industries 
' such as those mentioned, can ex-
pand profitably at a much faster 
rate. Both population and na-
tional income growth set the pace 
for them. But, without important 
new markets, population growth 
alone is the chief pacer for agri-
culture. If it produces more than 
can be absorbed by population 
growth, agriculture generally finds 
itself with too much output, sur-
pluses and lowered prices. 
This is in distinct contrast to 
certain nonfarm industries which 
can absorb productivity gains 
which exceed population growth. 
They're rewarded also by nation-
al and per-person income gro1Vth 
as consumers actually · increase 
their spending for the goods and 
services offered. 
Farm production has increased 
much more rapidly than has the 
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demand for it arising either from 
( 1 ) population growth or ( 2) in -
creasing consumer incomes. This 
is the heart of the long-run prob-
lem of agriculture in the United 
States. 
Mechanization and improved 
production techniques, meanwhile, 
also have made it possible for 
fewer persons to produce this in-
creasing output. During World 
War II and the years following, 
we experienced an unprecedented, 
almost explosive, adoption of new 
technology on the nation's farms . 
The demand for farm products 
tapered off following the war. But 
the pricing structure after the war 
continued to encourage both in-
creased output and increased use 
of new technology by making 
both unusually profitable relative 
to actual demand. 
Agriculture has already made 
some changes because of this sit-
uation. Over 1939-50, the num-
ber of commercial farms in the 
nation dropped by 2 7 percent, and 
the average size of commercial 
farms increased by about 50 per-
cent. The number of persons em-
ployed in agriculture declined by 
2 5 percent in this same period 
and dropped another 2 5 percent 
during the 1950-58 period. 
Surplus Stocks • . . 
The immediate short-run prob-
lem is our mammoth surplus 
stocks of wheat, feed grains and 
cotton. While this short-run prob-
lem is "part and parcel" of the 
long-run problem, it's not entirely 
the same problem. The changes 
that are taking place in response 
to the long-run problem offer no 
immediate promise of solving the 
short-run surplus problem. 
Currently, as some operators 
leave the farm for opportunities 
elsewhere, their farm usually is 
consolidated with that of a nearby 
neighbor. And, as it turns out, 
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the operator remaining often has 
more capital and the management 
ability to get greater yields. 
Likewise, solving the present 
problem of surplus stocks won't 
automatically solve the long-run 
problems of agriculture stemming 
from national economic growth. 
Insurmountable? ... 
We're all pretty much aware of 
the size of the short-run surplus 
problem. The carryover of feed 
grains at the end of this year is 
predicted to total 70 million tons 
-compared with a "normal" an-
nual carryover of 20 million tons 
and an average annual use over 
the last 5 years, including exports, 
of 130 million tons. 
With corn acreage uncontrolled 
and average weather (and consid-
ering also that wheat stocks have 
some feed-grain potential), our 
grain stocks at the end of next 
year will be nearly as large as the 
normal usage of all feed grains in 
an average year. 
Considering the size of current 
stocks, it's easy to think that our 
first and most pressing problem is 
to reduce the size of these stocks. 
It is and, at the same time, it 
isn't. There's an even more press-
ing problem: To stop adding to 
these stocks. 
Let's face it. There's no "mag-
ic" way to reduce these stocks im-
mediately. At best, it would take 
several years to work the stocks 
down to a reasonable level. But 
to do this, even over a period of 
years, means that we'd have to 
stop adding to the stocks. 
We've all hoped to find some 
easy and workable formula to ex-
pand demand or to improve mar-
ket outlets for getting rid of our 
surpluses. But no such magic 
formula exists! 
Surplus stocks now are six times 
greater than the record 1957-58 
rate of feed-grain exports. And 
we can't expand domestic demand 
for feed grains to remove the sur-
plus rapidly. People can't eat the 
feed grains unless they're proc-
essed through livestock. But, if 
we increased livestock production 
enough to eat up the surplus in 
1 or 2 years, livestock prices 
would be highly unprofitable. 
So it seems that the best oppor-
tunity is in stopping additions to 
the feed-grain surplus, and, then, 
in using all of the methods at our 
disposal to reduce the surplus 
stocks over a 5- or 6-year period. 
Can It Be Done? . • . 
Could this be done? We'd need 
to work out a "timetable" for any 
such attempt. Let's "try one on 
for size." 
It's too late to do anything 
about the problem in 1959. With 
average weather, stocks will in-
crease because there are no con-
trols on corn acreage. Thus, the 
first chance to put any machinery 
in operation to cease adding to 
stocks would be in 1960. Needed 
then would be a vigorous program 
to keep annual production from 
exceeding annual use. 
With the very large stocks on 
hand, acreage might well be re-
duced to a point where production 
would fall somewhat short of an-
nual use. This operation would 
have to be continued for 4-6 years 
while: ( 1) We use every means 
possible to expand markets and to 
use up the excessive stocks now on 
hand; and (2) we use these years 
to make a transition to a more 
reasonable long-run structure of 
the national agricultural produc-
ing plant. 
What Method? The first im-
portant step would be to decide 
on an acceptable method to cut 
back production, say, in 1960. 
Unless we do so and get it into 
action, we'll add even more to a 
stockpile of grains that's going to 
be tremendous by next year. And 
we can't even begin to make 
p h y s i c a I arrangements before 
1960 to use up stocks. 
Even if it were to be fed in a 
short time--a possibility that's re-
mote and probably undesirable on 
a "quick-tempo" basis- we could 
not get more sows bred and more 
cattle into the feedlot until next 
year. And, even if we were able 
to export it all in 1 year (a pos-
sibility even more remote and 
harmful to foreign relations), we 
couldn't get the m a c h i n e r y 
cranked up to do a complete job 
in less than a year. 
The suggested first step is to 
stop adding to stocks which are 
already very large - because it 
can cost considerably less to pay 
j or not producing th.an to pay for 
producing and to pay j or the stor-
age costs in addition. 
Producers participating w i th 
present price supports and whose 
grain moves into government-held 
stocks still pay their production 
costs. They get some returns on 
the crop but also bear, along with 
the public in general, the storage 
cost. These, like the surplus 
stocks, have been increasing an-
nually. There are ways, however, 
in which production could be re-
duced - with payments large 
enough to provide about the same 
returns as under the present sys-
tem-but without also having to 
cover either the costs o j growing 
or storing the crops. 
There are a number of ways 
this could be done. Some have 
suggested rigid production quotas. 
But it's an open question whether 
such a system is acceptable in our 
society. Another possibility is to 
apply an old principle-that of 
"supply and demand." 
Experience from the past -
whether for hogs, chickens, corn, 
milk or other farm products-has 
shown that if the price of a thing 
is high enough, the supply also 
will be high enough. This same 
principle would work in produc-
tion control: If a high enough 
price is paid, the "supply" of land 
going out of production also will 
be large enough. 
A high price? Higher than the 
current levels designed to do a 
part of this job. But the total cost 
probably would be considerably 
less than the current public outlay 
needed ( 1) to pay some farmers 
to take some land out of produc-
tion, though not enough to elimi-
nate the surplus buildup; (2) to 
provide support prices to others 
for producing more and offsetting 
the land taken out of production; 
and ( 3) to pay for storing the 
added surplus production. 
Avoid "Won't Work's": We 
know that the old methods of 
acreage control won't do the job. 
They haven't taken enough land 
out of production: (a) to make 
up for the trend in increased 
yields; (b ) to offset the tendency 
for the lowest-yielding land to go 
out of production first; and ( c) 
to offset the tendency for farmers 
to take out part of their acreage 
and then to more than make up 
for it by using the " released 
funds" to get a greater output 
from the remaining acres. 
Many producers enter parts of 
their farms in the acreage-control 
programs and then offset the acre-
age cut by using more fertilizer 
and better practices on the land 
that's left in production. And, in 
total, the acreage-control pro-
grams of the past have, in the 
main, merely shifted the relative 
surplus production from one crop 
to another. Producers, in effect, 
were asked to reduce the output 
of one surplus crop but allowed to 
shift production to other surph1s 
crops. 
Parts of the wheat and cotton 
surplus problems have been shift-
ed to feed grains in this way. 
During 1945-49, for example, 76 
million acres of wheat, 22 million 
acres of cotton and 164 million 
acres of feed grains, including 
soybeans, were produced. Over 
the 1954-58 period, we produced 
58 million acres of wheat, 16 mil-
lion acres of cotton and 174 mil-
lion acres of feed grains. 
The Great Plains area cut 
wheat acreage, but increased the 
acreage of feed grains. The South 
reduced cotton acreage, but di-
verted some of the acreage into 
feed grains. And even the Corn 
Belt and the Lake States increased 
feed-grain acreage between 1945-
49 and 1954-58 as producers shift-
ed away from corn into soybeans 
and grain sorghums. 
Attack Both Problems? In the 
short run, acreage might be taken 
out of production "across the 
board." The present "whole-
farm" approach to land retire-
ment provides some machinery 
for accomplishing this. But it 
might be necessary to extend such 
machinery to the limits allowed 
by community considerations and 
to spread it over more acres than 
at present. 
A different system of land re-
tirement would be needed in the 
long run, however. In this case, 
it would be better to withdraw 
land by regions where a perma-
nent shift is needed in agricultural 
production and resource use. 
If agriculture is to be meshed 
with national economic growth 
and the real social challenges that 
lie ahead, it will be necessary to 
concentrate more on leaving in 
production the land with the 
greatest comparative advantage in 
productivity of capital and man-
power - with less production 
where the comparative advantage 
is lower. 
Thus, some of the land which 
needs to be or might be taken out 
of production to meet the immedi-
ate surplus situation wouldn't be 
the same as that needed to meet 
the long-run growth and produc-
tivity problem. Research is in 
progress at Iowa State in analyz-
ing possibilities for the latter, and 
we'll report some of the results 
soon in IowA FARM SCIENCE. 
Needed first, however, is think-
ing and action so that we can stop 
adding to the surpluses each year. 
And this is needed quickly. Then, 
the next 5 years, or whatever pe-
riod is necessary, can be used to 
reduce existing stocks through 
whatever gains can be made in 
demand and market expansion. 
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-What's Happening to 
Our Food Consumer? 
by Geoffrey Shepherd 
CONSUMER SPENDING and 
the amount of money consum-
ers have available for spending in 
the United States have risen every 
year since 1939. The changes in 
spending for food, for other goods 
and for services from 1945 
through 1958 are shown in chart 
1. 
Spending for food has been ris-
ing, but not as rapidly as the in-
comes that consumers have avail-
able for spending. This disposable 
GEOFFREY SHEPHERD is professor 
of agricultural economics and a mem-
ber of the staff of the Center for Agri-
cultural Adjustment. 
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personal income rose from 170 
billion dollars in 194 7 (just after 
World War II ) to 311 billion dol-
lars in 1958- a rise of 84 percent. 
But over the same period, con-
sumer spending for food rose only 
51 percent. 
The percentage of their income 
that consumers spend for food has 
been declining. Consumers spent 
2 7 percent of their disposable in-
come for food in 1947. In 1958 
they spent only 22 percent. Food 
has been losing ground in the com-
petition for the consumer's dollar. 
But this is only part of the pic-
ture. Even though consumers have 
been spending more in total for 
food, they've been spending a 
smaller percentage of their in-
comes for food . In addition, chart 
2 shows that farmers have been 
getting a smaller percentage of 
the amount consumers do spend 
for food ; they've been getting a 
smaller percentage of a smaller 
percentage. Total United States 
farm receipts for food increased 
only slightly over the 1947-58 pe-
riod. 
Briefly, the total picture is this: 
Consumers' disposable income 
from 1947 through 1958 rose 84 
percent; spending for food in-
creased 51 percent; but farmers ' 
receipts for food rose only 10 per-
cent. 
Why did this happen? Is it a 
normal result of economic growth? 
Or is something wrong with the 
food marketing system? And, in 
any case, is the same sort of thing 
likely to continue in the future? 
Why It Happened . . • 
Why has the percentage of con-
sumers' income spent for food 
been declining? The chief reason 
is the influence of what is known 
as Engel's law. 
Ernst Engel, in the mid-1800's, 
studied consumers' budgets in Bel-
gium and Saxony to learn the re-
lationship between income and 
spending for food. His work 
showed that high-income groups 
spent more money per person for 
food than did low-income groups. 
But the high-income groups still 
spent a smaller proportion of 
their incomes for food than did 
the low-income groups. This re-
lationship is called "Engel's law." 
A number of studies since then 
have shown similar relationships 
between income and spending for 
food in other countries, including 
the United States. 
A 1955 survey in the United 
States showed that high-income 
groups spend more money for food 
than low-income groups. But a 
person with 1 percent more in-
come than another doesn't spend 
1 percent more money for food. 
He spends, on the average, only 
about 0.44 percent more for food. 
So, while high-income groups 
spend more money for food than 
low-income groups, what they 
spend is a smaller proportion of 
their incomes. The general rule is 
this: The larger the income, the 
smaller the percentage of it that's 
spent on food. 
Change Over Time 
Engel's law, however, compares 
only spending per capita among 
different income groups at the 
same point in time. The "law" 
doesn't have exactly the same ef-
fect when incomes change over a 
period of time - especially when 
other things are changing as well 
as income. What does happen in 
this case? 
If Engel's law had the same ef-
fect over time that it has at a given 
point in time, consumer spending 
for food would have risen 3 7 per-
cent from 1947 through 1958. Ac-
tually it rose more than this-by 
51 percent. This is a greater 
change than could be explained by 
Engel's law if it applied uniformly 
over time. 
On this basis, then, the question 
isn't why the percentage of con-
sumer income spent for food de-
clined during 1947-58, but, rather, 
why it declined so little. There are 
several reasons: 
1. Part of the rise in consumer 
income in the 194 7-58 period 
wasn't a rise in real income but 
only a rise in money income- the 
result of inflation. (Think of this 
in terms of what you can buy with 
your income. If the prices of the 
things you buy increase at the 
same rate as your income, you 
have more money income, but you 
haven't gained a thing in real in-
come; that is, you can't buy any-
thing more with your increased 
money income than you could be-
fore both your income and prices 
increased.) Because of inflation, 
then, the percentage of consumer 
income spent on food declined less 
than it would have dropped if the 
rise in consumer income had all 
been a real rise in income. 
2. Another part of the rise in 
total consumer income simply was 
the result of an increase in the 
number of consumers. Population 
increased 2 0 percent in the 194 7 -
58 period. But if all of the in-
crease in consumer income had 
come only from population in-
crease, the percentage of income 
spent for food probably wouldn't 
have dropped at all. Engel's law 
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applies to per-capita income, not 
to total national income. 
3. The composition of diets 
changed. Relatively more expen-
sive foods, such as meats, were in-
cluded; this has tended to increase 
spending for food. 
4. The farm population has de-
clined as a percentage of total 
population. Farm families spend 
a lower percentage of their in-
comes for food than urban people. 
Accordingly, the decline in farm 
population has tended to increase 
the average spending for food. 
5. More "built-in food services" 
-frozen fruits and vegetables, 
TV dinners, etc.-have been in-
cluded. This also tends to increase 
food costs or spending. · 
6. Food supplies increased fast-
er than population. This tended 
to operate in the opposite direc-
tion from the first five influences. 
These are the chief reasons the 
percentage of consumers' income 
spent for food changed differently 
over time, in relation to consumer 
income, than it did among in-
come classes at the one point of 
time in 1955. And, not only are 
the rates probably different in 
themselves "other things remain-
ing equal,'' but other things didn't 
remain equal during the period. 
Many other things, too, were 
changing with the passage of time. 
Amounts of Food • • • 
So far we've been talking about 
the "income-elasticity" of con-
sumer spending for food. This 
shows how much spending for 
food changes with income and is 
measured in dollars and cents. But 
it's important also to look at the 
" income-elasticity" of the .amount 
of food consumed. This shows how 
much the amount of food con-
sumed changes with income and 
is measured in pounds. 
The income-elasticity of the 
amount of food consumed is lower 
than the income-elasticity of 
spending for food . High-income 
consumers pay more for food than 
low-income consumers (they buy 
more expensive foods), but they 
don't eat much more in pounds. 
They can't. The human stomach 
is pretty inelastic! 
It's important for us in the 
Corn Belt to note another thing: 
Engel 's law has different effects on 
different foods. High-income ur-
ban consumers spend more for 
beef than low-income consumers, 
but they don't spend much more 
for pork. They eat more beef, 
but they actually eat slightly less 
pork. So, while we can expect 
urban consumers to eat more beef 
as their incomes rise in the future, 
we can't expect that they'll eat 
more pork. In fact, they're likely 
to eat a little less. 
The Farmer's Share 
Why did the farmer's share of 
consumer spending for food de-
cline during 1947-58? Why did 
food spending and marketing costs 
rise so much relative to farm re-
ceipts? 
The chief components of the 
rise is marketing costs are shown 
in chart 3. The main factor is the 
rise in labor, transportation and 
other costs. Profits represent a 
relatively small item and didn't 
change much in any case. 
The farmer's share of the con-
sumer food dollar is now running 
at about 40 percent-just about 
the same as it was in the l 930's 
before World War II. 
The Future ••. 
What's likely to happen in the 
future? We need to answer two 
questions: ( 1) Is the percentage 
of consumer income spent for food 
likely to continue to decline slowly 
as it has in the past, more rapidly, 
or not at all? ( 2) Is the farmer's 
share of the consumer food dollar 
likely to continue to decline as it 
has in recent years, or is the pres-
ent 40-percent level something of 
a bedrock bottom? 
Let's take these two questions 
in order: 
Percentage of consumer income 
spent for food-It seems likely 
that consumer ·spending for food 
will continue to increase in the fu-
ture as in the recent past but that 
the percentage of income spent for 
food will continue to decline. The 
question is how rapid the rate of 
decline will be. 
The same reasons that caused 
the percentage of consumer income 
spent for food to decline in the 
past probably will be operating in 
the future. These include Engel's 
law, mild inflation, population 
growth increasing the demand for 
food, and technology increasing 
the supply of food at about the 
same or a slightly faster rate. 
We can't say that these reasons 
will continue to exert their effects 
at the same rates as in the past. 
We can only point out what the 
reasons were and predict that the 
rates will be about the same over 
the next few years as they were in 
the recent past. If they are, then 
the percentage of consumer in-
come spent for food probably will 
continue to decline in the near 
future at about the same rate it 
has in the past. 
Farmer's share of consumer 
spending for food- The question 
here is whether the farmer's share 
of consumer spending for food will 
continue to decline as it did from 
1947 to 1958-or whether it will 
remain at about the same percent-
age ( 40 percent) that it reached in 
1958 (about the same percentage 
as in the 1935-40 period before 
World War II) . 
The consumer's demand for 
marketing services as incomes rise 
is estimated to increase about 
five times as much as the demand 
for food products at the farm 
level. If per-capita incomes con-
tinue to rise (as most economists 
predict they will), then the de-
mand for marketing services will 
expand more rapidly than the de-
mand for food as such. In that 
case, the number of workers em-
ployed in marketing and the total 
resources used by marketing firms 
would increase relative to workers 
and resources in agriculture. And 
marketing costs would take up an 
increasing share of consumer 
spending for food. 
These things can be expected to 
happen unless new technological 
improvements increase efficiency 
in food marketing more rapidly 
than in agriculture and food pro-
duction. It may be possible for the 
food industry to provide the in-
creasing quantity of services de-
manded by consumers efficiently 
enough so that marketing costs 
won't increase. It isn't likely, 
however, that this increase in mar-
keting efficiency can proceed so 
rapidly that marketing costs will 
decrease relative to farm food pro-
duction costs. 
farm.buildings 
and equipment 
Design a Combination 
Thresher-Chopper? 
HARVESTING operations are of 
vital concern to the farm operator. 
But economic analysis of harvest-
ing costs show that, for many 
Iowa farm operators, the cost of 
owning a combine is difficult to 
justify. And the same holds true 
for a forage harvester, says Ken-
neth K. Barnes of the Experi-
ment Station. 
He explains, however, that the 
flow of material through the cyl-
inder section of a forage harvester 
and a combine is very similar. 
Their functional requirements are 
to receive the crop material , to 
process it and to discharge the re-
sulting products. The only differ-
ences in these two machines are in 
the nature of the processing done. 
With the chopper, the forage is 
cut into short lengths, while, in the 
combine, the grain is removed 
from the head or pod. This simi-
larity of functional requirements 
suggests that a combination of the 
two machines might be both f eas-
ible and economical. 
Agricultural engineers have de-
veloped and are testing and modi-
fying an experimental unit of this 
kind as an aid in developing de-
sign criteria. Work during the 
past year was concentrated on the 
feeding of the threshing cylinder. 
Current emphasis is on a study of 
the throwing characteristics when 
the machine is used as a forage 
harvester since a limited number 
of tests on wheat and soybeans has 
shown the threshing quality to be 
satisfactory. 
Working with Barnes in this 
study is R. 0. Reed. 
Question Effectiveness of 
Deductible Policies for 
Farm Fire, Wind Losses 
NEARLY ALL farm fire and wind-
storm insurance coverage in Iowa 
is provided by " farmers' mutuals." 
Partly because of this, the Experi-
ment Station has for some time 
been cooperating with the mutuals 
in analyzing the causes and extent 
of losses and the means by which 
they might be reduced. This gives 
some indication of progress and 
also enables the mutuals to change 
emphasis in loss prevention as 
some causes become of lesser im-
portance and as new causes ap-
pear. 
Henry Giese of the Department 
In tests conducted by agricultural engineers at Iowa State, the combine at left was converted into a 
forage harvester (right). This was done by removing the separating and cleaning unit, adding a for· 
age delivery spout and by attaching knives to the cylinder. Otherwise, only the processing differs. 
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of Agricultural Engineering has 
been conducting this analysis. He 
has also completed an analysis of 
the relative effects of farm wind-
storm deductible loss policies with 
respect to both mutuals as a whole 
and to their individual members. 
Among mutuals, use of the de-
ductible policy appears question-
able, according to Giese. He ex-
plains that any damage to prop-
erty owned by members must 
eventually be sustained by them 
and that the philosophy of mutual 
insurance is the spreading of losses 
over the many so that none suffer 
unduly. 
Thus, he finds that the only real 
saving from the use of deductible 
policies, in the case of mutuals, is 
the actual cost of processing 
claims. Records show this to be 
an insignificant item and that this 
cost does not vary in proportion 
to the number of claims paid. Low 
cost for a mutual-in which "com-
pany" and "members" are one-
can be achieved only by loss pre-
vention and efficient management, 
Giese says. 
In Iowa, he adds, a $50 deduc-
tible policy reduces the average 
annual assessment by about $3. 
But to offset this small saving, a 
member forfeits all rights to a full 
settlement for losses sustained. 
For about 7 5 percent of the 
claims, he'd receive nothing; for 
the remaining 2 5 percent, he'd re-
ceive $50 less than the amount of 
the loss. It would require, Giese 
points out, the savings from 17 
years of reduced assessments to 
recover from the sacrifice from 
one claim of $50 or more. 
In effect, Giese says, the de-
ductible policy may discriminate 
against the lower-income members 
who feel that they cannot afford 
full coverage or who see only the 
small saving in assessment each 
year as opposed to full coverage. 
Most logically, Giese concludes, 
mutual members should have what 
they want, with the facts before 
them on the several implications. 
The selection of a deductible 
should be optional, with the rate 
for full coverage fixed on an equit-
able basis. He adds, however, that 
the variable deductible appears to 
offer possibilities in eliminating so-
called nuisance claims, with a 
minimum penalty on those suffer-
ing real losses. 
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Test Chemicals to 
Protect Stored Grain 
Against Insect Pests 
s 
ENTOMOLOGISTS at the Experi-
ment Station are testing a number 
of chemicals for possible use in 
protecting stored, shelled corn 
against stored grain insect pests. 
In tests so far, synergized pyre-
thrins and malathion have given 
the best protection from and con-
trol of insects in stored corn, and 
both are being currently recom-
mended by the federal and many 
state governments for the protec-
tion of stored grain. Lindane also 
appears to be effective as a stored 
grain protectant, but its use for 
this purpose has not yet been ap-
proved by the federal Food and 
Drug Administration. 
Directing the research with 
these and other chemicals are Paul 
A. Dahm, Harold Gunderson and 
Omar Smith. Chemicals are also 
being tested as repellants against 
stored grain insect pests. 
What Effects Does 
"Toppins" Have on Corn? 
THE EFFECTS of topping corn on 
grain yield, date of physiologic 
maturity and grain moisture have 
been studied by research agron-
omists at the Experiment Station. 
Topping is the cutting of the stalk 
above the ear node, removing all 
leaf or photosynthetic area above 
the topping level. 
Topping in the tests was started 
30 days after silking and was con-
tinued at 5-day intervals until the 
sixty-fifth day. The levels used 
at each date were one leaf, three 
leaves, five leaves and six leaves, 
with most plants having six or 
seven leaves above the ear node. 
The test was grown under almost 
ideal conditions. It was, however, 
conducted at only one location 
and with only one hybrid, so the 
data cannot be considered as con-
clusive. 
The various dates and levels of 
topping had no consistent effects 
on the date of physiologic matur-
ity- the date on which corn ker-
nels reach maximum dry weight. 
As an average of all plots, this 
stage was reached 5 7 days after 
silking when grain moisture was 
39 percent, report W. A. Russell 
and P. L. Cornelius. 
The removal of six leaves de-
creased yields for the first six 
dates. Compared with no topping, 
yield reductions ranged from 11 . 7 
bushels per acre for topping at 35 
days to 4. 7 bushels for topping at 
45 days. The intermediate levels 
of topping appeared to have no 
consistent effects on yields. 
The reduction in grain moisture 
was small-ranging from 0.6 to 
1.4 percent for the removal of six 
leaves over the period of 30-55 
days after silking. Though this 
This photo shows the rotary corn topper mounted on a high-clearance, 
self-propelled machine used by the engineers in corn-topping tests. 
reduction was small, there was a 
fairly consistent trend for the loss 
of moisture to increase as the 
number of leaves removed in-
creased. The average grain mois-
ture at harvest for all plots was 
about 19 0 percent. No informa-
tion was obtained on the effects of 
topping on stalk breakage or 
dropped ears. 
Agricultural Engineers 
Report on Effects of 
.. Topping" in 1958 
DOES CORN TOPPING hasten ear 
drying in the field or make for 
better picking through less stalk 
breakage and less material to han-
dle in the picker? Does it increase 
or reduce yields? 
Because of increased interest in 
the past several years in topping 
corn before harvest, USDA and 
Experiment Station agricultural 
engineers conducted experiments 
in 1958 to study field ear drying 
and picker losses associated with 
topped and untopped corn. 
The results of the 1958 tests, 
however, didn't show any signifi-
cant effects from topping on the 
various factors studied. Kernel 
moisture contents, test weights 
and stalk breakage percentages of 
topped corn were about the same 
as for untopped corn. Though the 
differences were only slight, cob 
moisture contents in topped corn 
tended to average higher, and the 
shelling percentages and yields 
slightly lower, than in untopped 
corn. 
Stands, lodging and preharvest-
ing and harvesting losses were 
about the same for different top-
ping dates and between topped 
and untopped corn. Harvesting 
losses with a picker, picker-sheller 
and combine weren't reduced by 
topping, and topping had no ap-
parent effect on losses for either 
late or early harvesting. 
Results from studies of this 
type, however, are highly depend-
ent on weather conditions during 
the tests, report J. L. Schmidt and 
W. G. Lovely of the Agricultural 
Engineering Research Division, 
ARS, USDA. They point out that 
the 1958 season was ideal for corn. 
Thus, the ideal conditions may 
have reduced both the favorable 
and unfavorable effects that might 
be expected of topping. The ac-
tual effects of topping can't be 
established without repeated stud-
ies over several years, Schmidt 
and Lovely conclude. 
Study Weed Competition 
With Soybeans 
RESEARCHERS at the Experi-
ment Station are studying the ef-
fects of weed competition with 
soybeans following different levels 
of nitrogen fertilizer applied in the 
preceding year. In general, simi-
lar results were obtained in both 
195 7 and 1958 experiments, ac-
cording to D. W. Staniforth. 
Weed growth and subsequent 
bean yield reductions were found 
to be greatest where nitrogen fer-
tilizer applications were high in 
the previous year. In these cases, 
weed infestations often were 
heavy and bean yield reductions 
severe. 
Differences among varieties of 
soybeans with respect to weed 
competition weren 't great, Stani-
forth says. But, in these tests, 
early varieties appeared to with-
stand weed competition better 
than later varieties. 
home and family 
Farmers Cooperate 
In Test of Fabrics 
Used in Work Pants 
MANY low A farmers are aiding 
an Experiment Station project by 
wearing work pants furnished 
them for selected periods. Re-
searchers are conducting "wear 
tests" to determine which of five 
different fabrics wears best, is 
liked best by the wearer and is 
most easily cared for by the home-
maker. 
At the time of this report, the 
pants had been worn a total of 
24 weeks. The average number 
of washings per pair of pants was 
14 or 15 times during the 24-week 
period. 
Results of the test so far indi-
cate that the pants made of a 
dacron-rayon blend are superior 
in endurance but are not as well 
accepted by the farmers . Some of 
the complaints against this partic-
ular blend are that the fabric 
gathered lint easily, the pants felt 
too warm and were too "dressy" 
looking for work pants. Two other 
fabrics containing nylon-cotton 
blends are gaining in acceptance 
by the wearers. This study will 
be continued until the point of de-
struction of the garments in use 
is reached. 
Research personnel working on 
this study are : Margaret Warn-
ing, Emil J ebe, Frances Magrabi 
and Mary Olson. 
Knowledge of Values 
Is Basic to Developing 
Adult Education Programs 
VALUES OF individuals are be-
lieved to be strong drives to ac-
tion. These values may have much 
to do with the effectiveness or 
lack of effectiveness of adult edu-
cation programs for homemakers. 
Before we can improve these pro-
grams to better meet the needs 
and desires of Iowa's homemakers, 
it's necessary to know the values 
of various groups of homemakers. 
Because of this, Mary S. Lyle and 
Eleanore Kohlmann of the Exper-
iment Station are conducting a 
study aimed at learning these 
values and their possible relation 
to the success of educational pro-
grams. 
Seek More Information 
On Nutritional Needs 
Of School-Ase Girls 
LEARNING THE relationship of 
nutrition to the growth and devel-
opment of school-age girls is one 
goal of a long-time Experiment 
Station study under the direction 
of Ercel Eppright and Charlotte 
Roderuck. The researchers are 
trying to find out whether differ-
ences in diets are associated with 
differences in body measurements 
and nutritional status among girls 
aged 8 to 14 years. Another goal 
of the study is to learn whether or 
not a nutrient-rich supplement 
given at school over a period of 
time would bring about improve-
ments in the nutritional status of 
the girls. 
The average daily nutrient in-
takes of the group of girls studied 
were, on the whole, in fair accord 
w 1th the allowances recommended 
by the National Research Council. 
The average nutritive values of 
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the diets were almost identical 
with the averages observed in a 
previous state-wide study made in 
1948-51. Both studies indicated 
that the need for improvement was 
greatest in calcium and vitamin 
D. 
Half of the girls in the present 
study were fed a nutrient-rich 
"snack-type" supplement at 
school. The average daily nutrient 
intakes of the girls receiving the 
supplement were notably im-
proved in all nutrients except iron 
and niacin, without a marked in-
crease in the number of calories 
daily. T herefore, the supplement 
achieved the desired effect of im-
proving the diets. Because the 
unsupplemented diets furnished 
almost no vitamin D, the percent-
age of difference made by the 
supplement was extremely high 
for this nutrient. 
Thus far, the study hasn't 
shown any advantages peculiar to 
any one age or physique type as 
a result of the diet supplement. 
This may indicate that the diets 
prior to supplementation were, on 
the average, approaching a good 
standard of intake. Further study 
is needed to examine more care-
fully individual girls whose diets 
were inadequate. 
Autopsies Provide Checlc 
On Wildlife Diseases 
DURING 1958, 621 birds and 
animals were autopsied at the 
Iowa State Veterinary Diagnostic 
Laboratory. Rabies were found in 
84 of 114 skunks, 2 of 6 civet cats 
and 2 of 15 foxes. Tests for rabies 
were negative for 286 other ani-
mals of several wildlife species. 
Such autopsies provide a continu-
ing check on diseases among Iowa 
wildlife as specimens become 
available for examination during 
routine field work or from cooper-
ators, reports Arnold 0. Haugen 
of the Experiment Station. 
Haugen is in charge of wildlife 
disease work at the Experiment 
Station in cooperation with the 
Veterinary Diagnostic Laborn-
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Research on wildlife disease is con-
ducted in cooperation with the College 
of Veterinary Medicine at Iowa State. 
tory, the State Conservation Com-
mission, the U. S. Fish and Wild-
life Service and the Wildlife Man-
agement Institute. 
Die-offs of raccoons in the vi-
cinities of Lakeview, Spring Brook 
State Park and Walnut Woods 
State Park were reported during 
the year. Cottontails have been 
reported as suffering some mor-
tality in the Lucas and the Boone-
Story county areas. Causes of the 
die-offs are not yet known. 
Climatology Data 
Used by Many 
Persons, Groups 
RESEARCH by agricultural cli-
matologists and the Experiment 
Station in cooperation with the 
United States Weather Bureau 
provides information of use to 
many individuals and groups. 
Both the technical and generalized 
findings of this research are used 
not only by other research scien-
tists in their work but also by in-
terested farm and urban people. 
In addition to the collection and 
interpretation of detailed techni-
cal information during the past 
year , R. H. Shaw of the Experi-
ment Station and C. R . Elford, 
state climatologist of the Weather 
Bureau, prepared a series of eight 
articles on "what makes the 
weather." These were published 
in low A FARM SCIENCE during the 
year and are available as reprints 
from the Publications Distribution 
Room at Iowa State. These were 
published to provide a better un-
derstanding of the weather so that 
persons can improve their use and 
interpretation of the other weather 
information available to them 
from day to day. 
The accumulation of weather 
data over the years earlier made 
it possible to establish the odds 
or chances for the first-fall and 
last-spring freeze to occur on clif-
f erent dates in various parts of the 
state. More recently, on the basis 
of data collected, it has been pos-
sible to establish similar odds on 
dates of the first fall snow (see 
lowA FARM SCIENCE, Nov. 1958, 
or reprint FS-7 84) . 
Shaw is in charge of agricul-
tural climatology research work 
at the Experiment Station. 
Central Iowa Honeyflow 
Improved in 1958 
THE HONEYFLOW in central 
Iowa in 1958 was somewhat bet-
ter than that in 19 5 7, according 
to Walter C. Rothenbuhler and 
Victor C. Thompson of the Ex-
Central Iowa's 1958 honeyflow was better than in 1957, according to 
Experiment Station data, but still was considered low for the area. 
periment Station. But they say 
that the 1958 flow must still be 
considered low for this area. 
In addition to collecting Iowa 
honeyflow data, Rothenbuhler and 
Thompson are also studying the 
influence of honeyflow and weath-
er factors on the foulbrood syn-
drome in colonies of both resistant 
and susceptible lines of bees. 
How Do Alfalfa Meadow 
And Corn in Rotation 
Compete for Moisture? 
DIFFERENT METHODS of han-
dling alfalfa meadows in rotation 
and their effects on soil moisture 
are being studied by W. D. 
Shrader and R. P . Nicholson of 
the Experiment Station. Second-
year meadow is killed at different 
times during the season, and the 
effects are measured by soil mois-
ture determinations and by corn 
yields in the following year. 
This study is designed to fur-
nish information on the competi-
tion for soil moisture between al-
falfa and corn grown in rotations 
and to suggest procedures for 
lessening this competition if it's 
found to be a serious factor. 
Destroying the meadow crop 
after the first cutting in 1957 re-
sulted in 8 inches of available 
moisture in the soil at corn plant-
ing time in 19 5 8 and a corn yield 
of 7 5 bushels per acre. Leaving 
the meadow until April 1958 re-
sulted in only 4.5 inches of avail-
able soil moisture at planting time 
and a corn yield of 48 bushels per 
acre. This information, however, 
is based on just 1 year's results. 
Results based on several years of 
study should be more reliable for 
making recommendations, say 
Shrader and Nicholson. 
Study Effects of Rates 
Of Lime Applications 
THE EFFECTS of rates of appli-
cation of lime on yields of corn, 
oaits and legume meadow in a 3-
year rotation are being studied at 
three locations on Marshall, 
Grundy and Edina soils, reports 
Terminal leaves of bridal wreath are rolled and tied together by 
spirea leaf roller larvae !left) , Later, the leaves are deadened 
and dying (right> because of continued feeding by the leaf roller. 
John Pesek of the Experiment 
Station. 
Responses of the three crops 
have been slight and variable on 
the Marshall soil, which has a low 
lime requirement of about 10 
tons per acre. At the other ex-
treme, responses have been large 
on the Edina soil, which has a 
lime requirement of almost 5 tons 
per acre, and responses have been 
intermediate on the Grundy site, 
which has an intermediate lime re-
quirement. 
Relative responses to lime were 
24, 23, 16 and 8 percent for the 
alfalfa, red clover, oats and corn, 
respectively, on Grundy silt loam. 
The respective values were 80, 16, 
2 7 and 24 percent on the Edina 
silt loam. Alfalfa, on the basis of 
these results, is the most respon-
sive crop at either location, and 
the Edina site is more responsive 
to lime than the Grundy. 
Spirea Leaf Roller 
Damaging to Ornamentals 
BRIDAL WREATH (Spirea van-
houttei) is one of the more popu-
lar ornamental landscaping plants, 
and Iowa nurseries produce a 
large number of these plants. In 
recent years, however, leaf-rolling 
caterpillars have been common 
and damaging on this ornamental. 
The greatest damage, in the na-
ture of retarding growth, says H . 
M. Harris of the Experiment Sta-
tion, is done to 1-year-old plants. 
In control experiments, DDT 
and Guthion at 2 pounds actual 
toxicant per 100 gallons and Rho-
thane at 3 pounds per 100 gallons 
gave complete control when ap-
plied at weekly intervals for 4 
weeks. 
Though several leaf rollers are 
involved, Harris adds, the Spirea 
Leaf Roller, Evora hemidesma 
(Zeller) , is the most common and 
damaging of the species studied. 
The entire life cycle of this spe-
cies is completed in slightly more 
than a month. But several broods 
may infest the plants in a single 
season. 
Continue Research 
On Potato Late Bli9ht 
LATE BLIGHT of potatoes is one 
of the continuing problems being 
faced by agricultural research 
workers. ]. R. Wallin, regional co-
ordinator of the Crop Disease 
Forecasting Projeot headquartered 
at the Experiment Station, is cur-
rently conducting a study cover-
ing various phases of forecasting 
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outbreaks of the late blight dis-
ease. 
Some of these phases under con-
sideration in 1958 were: the in-
fluence of post incubation temper-
ature on the infection of potato 
foliage; the resistance of different 
potaito varieties to late blight dis-
ease ; the use of a " late blight 
garden" in forecasting the initial 
outbreak and development of the 
disease; the relationship of hu-
midity in the fields to disease out-
breaks; and the accuracy of re-
gional late blight forecasts devel-
oped from weather data. 
Stimulate Runner Growth 
Of Strawberry Plants 
SOME STRAWBERRY varieties and 
selections are nearly runnerless. 
This is an advantage in some 
ways, but propagation of such 
plants poses a problem. The pos-
sibility of using the chemical gib-
berellin to stimulate runner pro-
duction in such situations is under 
study by E. L. Denisen at the Ex-
periment Station. 
Tests using gibberellin sprays 
showed that 30 percent of the 
sprayed plants showed runner de-
velopment, while none of the un-
sprayed plants developed runners. 
The use of gibberellin, however, 
produced certain other effects on 
the plants-such as reduced fruit 
set. Denisen reports that further 
studies are needed to determine 
the practicability of runner stimu-
lation by this chemical. 
What Do Feed Dealers 
Think About 
Feeder Contracts? 
THE EXPERIMENT STATION is 
cooperating with the USDA in 
surveying the impact upon and the 
role of the feed industry with re-
spect to vertical integration or 
contract farming in the Midwest. 
In preliminary work, it has been 
found that relatively few feed 
dealers in Iowa offer contracts 
themselves to their customers. 
Those that do generally finance 
them through local banks which 
also provide management service 
to their customers under contract. 
The extent of this service appears 
to vary considerably, notes Rich-
ard Phillips of the Experiment 
Station. 
Most of the feed dealers inter-
viewed in the preliminary survey 
thought that feeder contracts 
backed by the feed manufacturers 
would increase their sales of feed 
somewhat. But about half of these 
dealers also thought that such con-
tracts would increase their ex-
penses more than their returns. 
While most of the feed dealers 
interviewed expressed no strong 
opinions toward feed contracts, a 
few were strongly opposed and a 
few strongly in favor of them, 
Phillips reports. 
Nearly runnerless strawberry plants are difficult to propogate. 
Gibberellin sprayed on runnerless strawberry plants produced run-
ners (right) , but also produced certain other undesi rable e ffects. 
l 
Compare Supply of 
Farm Products With 
Farm Resource Demand 
Two MAJOR studies are in prog-
ress at the Experiment Station 
concerning the supply of agricul-
tural products and the demand 
for resources in agriculture. One 
deals with the supply of agricul-
tural products in general , and the 
other is concerned with farm re-
source use and demand. 
These studies, under the direc-
tion of Earl 0. Heady, involve 
both the nation as a whole and 
various geographic areas. The re-
sults will furnish additional infor-
mation on the various changes 
taking place in agriculture and 
other sectors of the economy as 
well as on the factors and forces 
behind the changes. 
Study Movements of 
Grain in Iowa 
THE EXPERIMENT STATION is 
cooperating with other north-cen-
tral states in a study of pricing 
and trading practices for grain. 
As a part of this work during 
1958, considerable information 
was collected on the 19 5 7 patterns 
of grain movement by truck in 
Iowa. 
A total of 246,455 ,711 bushels 
of grain were merchandised (in-
coming or outgoing) by Iowa 
country elevators in 19 5 7, reports 
Richard Phillips of the Experi-
ment Station. Of this total, 69,-
052,951 bushels were outship-
ments by truck from the trade ter-
ritory, and 25 ,718,909 were in-
shipments from outside the terri-
tory by truck. 
Of the outshipments by truck, 
30,547,416 bushels were moved to 
destinations outside of the ~tate, 
while 38,505 ,535 bushels went to 
destinations in Iowa. Of the in-
shipments by truck, 14,425,368 
bushels came from outside of the 
state (chiefly from Minnesota), 
while 11 ,293 ,541 bushels came 
from sources within Iowa. 
Soybeans, Phillips says, were 
the most important grains moved 
to destinations within Iowa by 
truck (25 ,577,3 69 bushels ). Corn 
(20,570,472 bushels) and oats 
(6,655 ,860 bushels) were the ma-
jor grains moved to out-of-state 
destinations by truck. 
What About 
Electronic Ranges? 
Microwave cooking operates on a different principle from that used in 
conventional cooking. And electronic cooking calls for some different 
techniques. Here are some facts now known about electronic ranges. 
A NY NEW appliance prompts 
curiosity and many ques-
tions. This is particularly true of 
the electronic range. Not only is 
it new, but it is different in its 
principle of heating food. 
The questions homemakers and 
our home economics students ask 
about the electronic range run 
something like this: Will it re-
place my conventional range? Is 
it safe? Is it practical? How does 
it work? Could I learn to operate 
it? What are its electrical re-
quirements? Does food taste the 
same? Will I have to learn new 
food preparation methods? 
The facts given here are those 
we now know. Much research still 
needs to be done both in the equip-
ment and in the food and nutrition 
field to get at additional practical 
answers. One thing is certain-
the electronic range is here and 
"at home" in many kitchens now. 
Keep Present Range . • . 
If you buy an electronic range, 
you'll no doubt continue to use 
your conventional range. Most 
HELEN J. VANZANTE is associate 
professor of household equipment at 
Iowa State. 
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foods won't brown in the elec-
tronic range. Though many elec-
tronic ranges on the market have 
a built-in browning unit, your con-
ventional range broiler can also 
serve for browning. 
Furthermore, some foods are 
not cooked successfully in the 
electronic range. These include 
such foods as yeast breads, pie 
crusts and angel cakes. Griddling 
as yet hasn't been successful. And 
pancakes are tough and unrecog-
nizable as such. So some supple-
mentary cooking equipment will 
still be needed for this kind of 
cookery. 
New Cooking Principle . • . 
The principle by which food is 
heated in an electronic range is 
entirely different from the princi-
ple on which our conventional 
equipment is based. You might 
compare an electronic range to a 
tiny radio station. There's a mag-
netron that creates short electro-
magnetic waves called micro-
waves. The microwaves are about 
5 inches long and are approxi-
mately 1/700th the length of or-
dinary radio waves. Electronic 
ovens operate on a frequency of 
2 ,450 megacycles (million cycles). 
The microwaves are "broad-
cast" from an antenna in the unit 
just as from a radio broadcasting 
station. The waves are then di-
rected to the oven compartment 
by a wave guide. 
The oven walls are metal and 
don't allow the waves to escape. 
The waves are distributed more 
evenly by a stirring fan as the 
microwaves enter the food and are 
transformed into heat. 
With microwave energy, food 
is cooked according to time and 
not according to exterior temper-
ature. So there's no oven thermo-
stat. But the timer on the elec-
tronic range is very precise. New 
ranges have a 35-minute timer, 
with a wide-range 5-minute inter-
val timer for easy setting of short 
cooking times. 
Cooking time for food is related 
to mass or amount. If you're 
cooking in quantity and need to 
double a recipe, the cooking time 
is increased by about a third. 
Food absorbs the microwaves to 
a depth of 2 Yz to 3 inches. A 
large, solid food, such as a rolled 
rib roast, is penetrated by micro-
waves to the usual depth and then 
must complete cooking to the cen-
ter by conduction - the method 
used in the conventional oven. The 
statement that the electronic range 
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"cooks from the inside out" is 
false. Microwave cooking pro-
ceeds "from the outside in." 
Safe To Use . . . 
The electronic range is quite 
safe. The oven door is made of 
perforated metal that allows you 
to look in during the cooking 
process. During cooking, steam 
escapes through these perfora-
tions. But the perforations are 
small enough to prevent the micro-
waves from escaping. 
Whenever the oven door is 
opened, a switch automatically 
cuts off the microwaves-thus pre-
venting burning or injury by them. 
The Underwriters Laboratories 
require two interlocks on the door 
for safety, and no waves are pro-
duced when the door is opened. 
If by some unusual circumstance 
your hand should be exposed to 
microwaves, you'd withdraw it 
as quickly as you would from a 
hot flame. 
With electronic cookery there is 
no danger of burning your hands 
on hot pans or on hot oven doors. 
Surprisingly, you can place your 
hand comfortably anywhere in the 
electronic oven immediately after 
the hot food is withdrawn. 
Those electronic ranges that 
have a browning unit built into 
the microwave ovens have an 
automatic safety shut-off in the 
oven. When the browning unit is 
operating, this device automati-
cally shuts off the unit when the 
temperature reaches 185° F . 
A Time Saver . . . 
Speed is the most outstanding 
cooking feature of the electronic 
range. The man who comes in 
from the field late for dinner can 
have a single freshly baked potato 
in less than 5 minutes. Such cook-
ing speed also appeals to the 
woman who is away from home 
during the day and wants to pre-
pare a quick meal at night. Pre-
cooked meals such as TV dinners 
can be thawed and heated quickly 
without the usual wait. These 
foods must be properly packaged 
in non-metal containers. 
Only a single dish of food can 
be baked at a time. Therefore, 
foods must be cooked successively 
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-and this applies to layer cakes, 
too. Of course, the quantity of 
one food can be increased with 
the proper time adjustment. For 
example, if the man just men-
tioned wants four potatoes instead 
of one, then it would take 8 to 12 
minutes, depending on the size of 
the potatoes. The potatoes also 
will need moving around during 
the cooking process to get even 
baking. 
A 5-pound rolled rib roast will 
cook in about 30 minutes. When 
it comes out of the oven, however, 
it will continue to cook near the 
center for perhaps as long as an 
hour. A large turkey will cook in 
a seemingly very short time be-
cause it's hollow. Protruding wing 
tips and drumsticks need protec-
tion from overcooking by shield-
ing with aluminum foil. 
Meal preparation is faster , too, 
because the cleanup job is done 
quickly with a sponge. The cool 
oven walls prevent food spatters 
c:.nd boil-overs from sticking. Since 
you can use paper safely in an 
electronic range, a paper towel or 
waxed paper placed over the cook-
ing food will cut down spattering. 
Dishwashing of cooking pans is 
also simplified because there 's no 
burned-on food. 
Food Preparation 
The cooking pans and contain-
ers used in electronic ranges are 
different from those used in the 
conventional oven. Glass, paper, 
paraffin, china and plastics all 
transmit the microwaves. Metals 
reflect them. Cooking containers, 
therefore, should be made of glass, 
paper, china, plastic and earthen-
ware. Incidentally, an electronic 
range will not melt paraffin or 
chocolate. 
Some foods ordinarily cooked 
on top of your conventional range 
can also be cooked in the elec-
tronic oven. Starch puddings , 
cream sauces and gravies turn out 
smooth and nice. The electronic 
method greatly simplifies their 
preparation. 
Both fresh and frozen fruits 
and vegetables keep their color 
when microwave cooked. And 
they've been found to retain con-
siderable vitamin C. In general , 
other nutrients-such as thiamine, 
riboflavin, niacin and amino acid<> 
- are also retained in microwave 
cooking. 
Frozen foods direct from the 
freezer can be cooked quickly. A 
large T-bone steak was defrosted 
in the laboratory by placing it in 
the electronic range for 90 sec-
onds--45 seconds for each side. 
Then it stood at room tempera-
ture for 20 seconds. This seems 
to be more satisfactory than other 
methods of defrosting because it 
eliminates the problem of spotty 
defrosting. Steaks defrosted and 
cooked in one operation were ac-
ceptable, however. 
Day-old cooked foods can be 
freshened by reheating in the elec-
tronic range. Technique is re-
quired to freshen bread in order 
to prevent toughening. 
Macaroni and cooked cereals 
are likely to boil over unless cold 
water is useci. A cooked breakfast 
cereal can be boiled for a few sec-
onds, then removed and left 
standing for thickening. When 
macaroni and cheese were cooked 
iri a casserole they were poorly 
blended. However, students in the 
laboratory liked a casserole of po-
tatoes cooked with milk. 
Children like to use the elec-
tronic range to cook a wiener 
right in the bun. But wait before 
biting into it, or you'll burn your 
tongue. 
The Browning Unit 
The food is completely cooked 
by the microwaves, but most foods 
won't brown in the electronic 
range. That's where the brown-
ing unit comes in! The browning 
unit is used to give color and 
crispness to cooked food. In most 
electronic ranges it's built into the 
microwave cooking compartment 
and is an enclosed unit. One make 
of range has a separate browning 
oven. 
The electronic range has no in-
sulation, and for this reason the 
use of the browning unit for broil-
ing without the use of microwaves 
for cooking is discouraged. 
There's a special glass sheet at 
the top of the range above the 
browning unit. This glass is made 
to withstand the intense heat from 
the browning unit, and at the same 
time it can transmit the micro-
waves. 
Certain substances and mixtures 
-such as salt, nonfat milk solids, 
glucose, glycine, sodium carbon-
ate and monosodium glutamate-
have aided browning when ap-
plied to the outside of foods 
cooked by microwaves if a brown-
ing unit wasn't used. 
How To Operate 
Before putting the food to be 
cooked into the range, an initial 
warm-up period of 7 5 seconds is 
required. This warm-up period 
can be compared to the warm-up 
period of radio tubes. A signal 
light or bell on the range will in-
dicate when the oven is ready to 
cook food. 
Some electronic ranges have 
several cooking speeds· others 
have just one. The oper1ator sets 
the cooking speed with one dial. 
On another dial the time is set. 
The door is closed, and a bell rings 
when the time is up . 
. The d?or can be opened at any 
time durmg the cooking operation 
and a switch will automatically 
cut off the microwaves. When the 
door is closed again, cooking is 
resumed. 
In the equipment laboratory 
special care is taken to guard 
against operating the electronic 
range without a load. A dish of 
water is always kept in the oven 
to absorb the waves should the 
timer be mistakenly turned on. 
When nothing is in the oven to 
absorb the waves, they are even-
tually sent back to the transmit-
ter and will damage the magnetron 
tube, or else will find a leak and 
dissipate slowly into the room. 
The electronic range doesn't 
heat up the room, but remains 
cool. during the entire cooking op-
erat10n. 
At present a special recipe file 
or recipe book comes with each 
electronic range because the power 
input isn't standard between 
makes of electronic ::-anges. The 
recipes are adapted for a certain 
power input. 
Unsolved Problems 
Research in the Household 
Equipment Laboratory at Iowa 
State has shown more unevenness 
of temperature in a cylinder-
shaped food cooked electronically 
than in one baked conventionally. 
RIGHT: 
Layer cake must be baked one lay· 
er at a t ime, and it won't have 
the brown crust we expect. But 
a layer will bake in 5 minutes. 
BELOW: 
Turkeys will cook in an amazing· 
ly short t ime in the electronic 
range. Foil protects wing t ips 
and drumsticks from overcooking. 
Foods such as hamburger pat-
ties or baked potatoes don't cook 
equally when placed an equal dis-
tance from each other . 
The problem of exactly when to 
remove a roast from the electronic 
oven is complicated because the 
meat continues to cook while 
standing. 
BELOW: This bacon was cooked in 
seconds in the electronic oven-
right on the paper towels shown! 
It's important to remember that 
the conventional meat thermom-
eter doesn't work properly in the 
presence of microwaves. In fact, 
some meat thermometers may be 
ruined in the electronic oven. For 
this reason, a thermometer has 
been specially designed for use in 
the electronic range. 
Installation Data 
The electronic range must be in-
stalled by an authorized electronic 
serviceman and calibrated by him 
according to directions in the serv-
ice manual. 
The electronic range needs 120/ 
240 volt electric circuit similar to 
the conventional electric range. 
The power rating is 8.8 KW, where-
as the power rating of the average 
conventional range is 12 KW. The 
browning unit may use as much as 
4.000 watts, or an amount very 
similar to the broiling unit in the 
conventional electric range. 
The new electronic ranges are 
appearing at a reduced price of 
around $900. This is approximate-
ly $200 more than the deluxe con-
ventional range. 
Upkeep consists of power tube 
and magnetron replacements. The 
magnetron is the expensive part. 
A hermetically sealed self-contained 
cooling system featured in the new 
electronic ranges gives longer life 
to the power tubes. 
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Farm Outlook ... 
by Tom Rackham 
T HE FIRST official estimate 
of the size of the current corn 
crop was given by the USDA re-
port of crop conditions on July 1. 
It caused quite a stir in grain cir-
cles. The indicated out-turn of 
4 y,J: billion bushels of corn for 
1959 was larger than generally 
expected. And the first report of 
the season usually turns out to be 
conservative, unless the weather 
turns unfavorable. 
Important news lay behind the 
crop report figures. The new 
corn crop would likely be 11 per-
cent larger than last year's all-
time record! 
This would amount to a 12-
million-ton increase in corn pro-
duction. Feed grain output -
even with the smaller crops of 
oats, barley and grain sorghum 
expected this year - would rise 
even higher than last year's mas-
sive out-turn. 
A crop of this size will add to 
feed grain surpluses. Use of corn 
in the 19 5 8-5 9 season has been 
running 12 percent above the rate 
of the year before. This is be-
- cause of the increased rate of 
livestock production. But this in-
crease in the livestock production 
rate can't match a crop of the 
expected size. 
Though there's enough space 
in commercial, government and 
farm storage for the large crop, 
there will probably be a pinch on 
farm storage at harvest time. So, 
corn prices easily could be de-
pressed this fall. The loan price 
-at 6 cents over last year's fig-
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ure- is available to those with 
their own storage facilities. 
Soybean acreage was cut back 
8 percent by the swing to corn. 
This is the first turn-around after 
9 years of striking expansion for 
this crop. There's no indication 
of a slowdown in the demand for 
soybean products. Thus, the 
smaller crop expected this year 
should move to market readily. 
Next year's carryover should also 
be reduced in size compared with 
the record stocks being carried 
forward this year. 
Cattle on Feed . 
Cattle on feed in 13 major feed-
ing states on July 1 numbered 10 
percent more this year than last. 
Much of the increase over last 
year was in cattle fed less than 3 
months, as the chart shows. 
There were some 4 7 2 ,000 more 
cattle on feed weighing under 900 
pounds; but there were 49 ,000 
fewer cattle weighing over 900 
pounds. These figures don't quite 
tally with the 13-percent in-
crease in cattle placed on feed 
in April - June 19 5 9 compared 
with the same quarter of 1958. 
But, the increase in number on 
feed April 1, 19 5 9, as compared 
with April 1, 1958, was not quite 
matched by the increase in mar-
ketings from April 1 to June 30, 
1959, as compared with the year 
before. Thus, more cattle were 
carried forward. 
The big increase in cattle un-
der 900 pounds being fed in these 
13 states suggests that any in-
crease in finished cattle market-
ings over 1958 will drag out un-
til later in the fall. Yet, reported 
intentions to market show an in-
crease of over 600,000 head for 
the July to September period this 
year compared with last year. 
This also means a cut of over 
200,000 head intended for mar-
keting after Sept. 30. 
This looks like a contradiction. 
But we can find some explanation 
in the sharp increase in cattle on 
feed in Texas, Arizona and Cali-
fornia. These states tend to do 
more short feeding to supply a 
market that, by and large, de-
mands a smaller proportion of 
highly finished beef than the mar-
ket supplied by north - central 
cattle feeders. The intended mar-
ketings for July to September in 
the Southwest are up sharply too. 
Thus, in nine north - central 
states where nearly three-fourths 
of the cattle are on feed, the in-
crease on July 1 was only 7 per-
cent more than for the same date 
in 1958. In Iowa, with very 
nearly one-fourth of the cattle 
recorded on feed in 21 states, the 
increase over 1958 was only 6 
percent. 
Of these cattle, the increased 
number being fed was expected 
to go to market by Sept. 30, leav-
ing fewer fed cattle for later mar-
keting than there were in 1958. 
If these intentions are followed, 
there could be a price rise in the 
Cattle on Feed in 13 Major Feeding States, 
July 1, 1958-59 
under 3 over 6 
months months months 
LENGTH OF TIME ON FEED 
fed cattle market later in the 
year. This will depend partly on 
how many short-feds are headed 
into the fall market. 
Further, lower August and Sep-
tember fed cattle prices will en-
courage some cattle feeders to 
hold back their cattle in the hopes 
of a later price bulge. The danger 
in this is a glut of heavy cattle 
late in the year-and a resulting 
drop in price. 
Hogs ••• 
July saw hog prices settle down 
to much lower levels. This cut 
off a period of summer price 
strength that showed less bounce 
than other years. In fact, the 
summer rise was very small. 
Until the drop came, hog prices 
had bumped along a plateau since 
late March. 
If we look at hog marketing 
figures we can see the reason for 
this. Not once this year, for ex-
ample, did estimated federally in-
spected hog slaughter drop below 
1 million head per week. In the 
2 years before, inspected slaugh-
ter averaged less than 1 million 
head for the June-July period. 
We've seen some changes tak-
ing place in hog production and 
in hog marketing patterns. There 
has been a switch to multiple far-
rowing and, also, the results of 
producers trying to outguess sea-
sonal trends in hog supply and 
price. This has led to a more 
uniform flow of hogs to market 
and less pronounced seasonal 
shifts. Knowing about the cycli-
cal buildup in hog numbers has 
led some producers to early mar-
ketings to beat the expected hog 
glut. And knowledge of the re-
cent emphasis in the market on 
meat-type hogs has led some pro-
ducers to sell their hogs at an 
earlier stage in the production 
· cycle in an effort to get lighter 
and more desirable carcasses. 
But the oppressive supplies of 
corn have tended to delay move-
ment of hogs to market as long as 
prices didn't change too drastic-
ally Thus, we've seen so far, a 
hog market that has taken a 
heavy supply of pigs at unglam-
orous, but more than break-even 
prices. 
The question is whether the 
slightly lower average weight of 
Monthly Federally Inspected Hog Slaughter 
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hogs and the larger number of 
lighter hogs marketed in summer 
will reduce the number to be sold 
in the fall to any great extent. 
\ ... __ 
__ , ___ _.. . 
July . Oct. Dec. 
If it turns out that tonnage, and 
numbers left to be marketed lat-
er, are down, the fall market 
shouldn't break too much below 
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current low levels. Prices aren't 
expected to go as low as in the 
fall of 1955. 
The spring pig crop was up 12 
percent, making a pig crop record 
for 1959 of 104.5 million head. 
This is 10 percent greater than 
the 1958 crop and only smaller 
than the wartime crops of 1942 
and 1943. The 8-percent greater 
19 5 9 fall farrowings expected fol-
low a large increase in 1958 -
actually making a 25 - percent 
greater pig crop than the fall crop 
of 1957. Thus, hog supplies will 
continue so large that any sea-
sonal price advances will be weak 
between now and next spring. It's 
expected that winter and spring 
prices will be lower than in the 
same seasons a year earlier. 
Wool 
The average selling price of 
wool in Iowa at the middle of 
June was figured at 43 cents per 
pound, not including incentive 
payments. This may be compared 
with the 1958-59 crop year aver-
age price of 33 cents per pound. 
The advance can add a dollar per 
head to the value of current sales 
of live wooled sheep and lambs. 
The 1958-59 average U.S. wool 
price was the lowest since 1941. 
To bring the average up to the 
national 61-cent rate required an 
incentive of 70.3 percent of the 
average sale price. In Iowa, this 
was an additional payment of 
about 23.3 cents per pound if the 
individual seller's price was at the 
33-cent average. The payment 
rate on unshorn lambs was $1.02 
per hundredweight of liveweight 
sales. 
The wool program and incen-
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tive levels for the current mar-
keting year are the same as for 
the 1958-59 season. But a glance 
at the figures above shows that 
Iowa producers averaged 56.2 
cents a pound for wool in the 
season just past. For anyone who 
got 5 cents per pound more than 
average to start, the final price 
would have added to 64. 7 cents 
per pound. This shows the ad-
vantage of producing superior 
wool and bargaining for that ex-
tra cent or two per pound. 
Lamb Grading . . . 
The Livestock and Meat Situ-
ation reports on the suspension of 
federal lamb grading this way: 
"The USDA is considering the 
possible suspension of Federal 
grading of lamb and mutton car-
casses on August 1. Notice that 
the Department was considering 
such action was made on May 25 
and interested persons had until 
July 6 to submit written state-
ments on the proposal." (Note: 
As of Aug. 1, continuation of 
lamb grading was announced, 
with revised grade standards to 
be worked out.) 
"Current official standards pro-
vide for five grades - Prime, 
Choice, Good, Utility and Cull--
covering lamb, yearling and mut-
ton carcasses. The proponents of 
Federal grades contend that th.is 
voluntary service of grading and 
grade marketing carcasses is an 
aid to efficient and orderly mar-
keting. Some feeder and packer 
groups express their belief that 
Federal grades do not accurately 
reflect consumer preferences and 
are a detriment to merchandising 
lamb." 
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Not all of the reasons for this 
controversy are brought out. Part 
of the difficulty lies in the wool 
incentive program and the sur-
plus feed situation. Lamb pro-
ducers and feeders could capture 
more:' incentive on wool and dis-
pose of more feed by keeping 
lambs longer and getting more 
growth in fleece and weight. At 
present, these gains are offset by 
sharp discounts in the sale price 
for lambs heavier than the ideal 
handy weights incorporated in 
the grade specifications. 
The critical feature is neither 
wool nor feed, but fat. If too 
much fat gets to the retail meat 
counter in recognizable form, it 
will spoil the· sale. A piece of 
meat the size of a silver dollar, 
framed by an inch or two of fat, 
makes a less attractive lamb chop 
than a meaty one of the same 
over-all size. 
It's not large lambs so much 
as small lambs made large with 
fat that cause the problem. This 
arises from the joint product as-
spects of the sheep and lamb in-
dustry. The best wool and the 
best lamb carcass are not pro-
duced by the same ewe. 
So consumers get two products 
that are both less satisfactory 
and harder to merchandise than 
they might otherwise be. 
Revision of current lamb grades 
to bring consumer and industry 
needs more in line seems the log-
ical outcome of the consideration 
now being given the question. But 
it doesn't solVe the underlying 
breeding problem. Thus any 
benefits from grading improve-
ments will most likely go to con-
sumers, while gains for producers 
will likely be small regardless of 
the outcome. 
